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Advanced mammalian gene transfer: high 
titer retroviral vectors with 
multiple drug selection markers and a 
complementary helper-free packaging cell line 
Morgenstern, Jay P.; Land, Hartmut 

Imp. Cancer Res. Fund, Lincoln's Inn Fields/London, 
WC2A 3PX, UK 

Nucleic Acids Research (1990), 18(12), 3587-96 

CODEN: NARHAD; ISSN: 0305-1048 

Journal 

English 



ABSTRACT : 

The development of an advanced system for transfer and expression of exogenous 
genes in mammalian cells based on Moloney murine leukemia virus (Mo MuLV) is 
reported. Extensive deletion/mutagenesis anal, to identify cis-acting signals 
involved in virus transmission has led to the design of a family of novel, 
highly efficient retroviral vectors and a partner 
helper-free packaging cell line. The pBabe retroviral vector 

constructs transmit inserted genes at high titers and express them from the Mo 
MuLV Long Terminal Repeat (LTR) . Each of these vectors has been constructed 
with one of four different dominantly acting selectable markers, allowing the 
growth of infected mammalian cells in the presence of G418, hygromycin B, 
bleomycin/phleomycin or puromycin, resp. The high titer ecotropic 
helper free packaging cell line, QE, was designed in conjunction with the 
pBabe vectors to reduce the risk of generation of wild type Mo MuLV via 
homologous recombination events. The QE cell line was generated with 
sep. gagpol and ecotropic env expression constructs with minimal sequence 
overlap and decreased sequence homol . achieved by codon wobbling. Homologous 
env coding sequences were deleted from the pBabe vectors without diminishing 
recombinant vector titer. Together, the pBabe vectors and HE cell line 
should prove useful in expts . where highest frequencies of gene transfer, or 
concomitant expression of several different genes within a single cell are 
required with minimal risk of helper virus contamination. 
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Fong , Andrew 



ABSTRACT : 

A set of retroviral vectors is described whose capacity for 

high efficiency transduction of functional genes into undifferentiated murine 
enibryonic and hematopoietic cells makes them ideally suited for preclin. 
studies with murine models. Multiple unique cloning sites permit insertion of 
***genes*** into the vectors such that no selectable marker exists 
or either the neomycin phosphotransferase (neo) gene, the hygromycin 
B phosphotransferase (hph) gene or the puromycin N- acetyl 
transferase (pac) gene is included as a dominantly acting selectable 
***marker . *** Because the sequences in the viral gag region shown to improve 
the encapsidation of viral RNA have been modified to prevent viral protein 
synthesis and all env sequences have been removed to eliminate helper virus 
production by homologous recombination with packaging DNA, these vectors might 
prove useful in human gene therapy protocols. 
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ABSTRACT : 

We report here on a retrotransposon vector incorporating the LTRs of the mouse 
VL30NVL3 retrotransposon which are known to be highly active in a wide range of 
cell types including human cells. We have further engineered the vector with 
the extended Psi+ packaging signal derived from Moloney murine leukemia virus 
(MoMLV) to achieve highly efficient retrovirus encapsulation together with a 
multiple cloning site cassette and a puromycln resistance 
***marker*** gene under independent control of the SV40 
promoter/enhancer. Transient transfection of pNVL3puro into retroviral 
packaging cell lines such as PA317 and Bing (CAKB) has yielded titers of 
approx. 104 infectious units per mL, comparable to the parental pBabepuro 
vector. We anticipate that this retrotransposon vector will prove to have wide 
utility for transduction and stable high-level expression of genes in mammalian 
cells both in vitro and in vivo. 
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ABSTRACT : 

Methods and vectors (both DNA and retroviral) are provided for the construction 
of a library of mutated cells. The mutations are constructed using gene 
trapping vectors. The library will preferably contain mutations in essentially 
all genes present in the genome of the cells and is prepared by gene trapping on 
a large scale. The nature of the library and the vectors allow for methods of 
screening for mutations in specific genes, and for gathering nucleotide 
sequence data from each mutated gene to provide a database of tagged gene 
sequences. Such a database provides a means to access the individual mutant 
cell clones contained in the library. The invention includes the described 
library, methods of making the same, and vectors used to construct the library. 
Methods are also provided for accessing individual parts of the library either 
by sequence or by pooling and screening. The invention also provides for the 
generation of non-human transgenic animals which are mutant for specific genes 
as isolated and generated from the cells of the library. The generation of a 
library containing 3,000 mutations in a cell line derived from mouse embryonic s 
cells is demonstrated. 
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